The role of programmed cell death as an emerging new concept for the pathogenesis of autoimmune diseases.
Activation-induced apoptosis is a primary mechanism for downmodulation of an immune response leading to immune homeostasis and deletion of T cells with specificities which may be harmful. These include deletion of T cells with self-specificities (autospecific) and excessively high affinity for foreign antigen which may lead to an excessively heightened immune response and septic shock. Surface molecules involved in activation-induced apoptosis involve Fas and Fas ligand (FasL), as well as the T-cell receptor (TCR) which modulates the expression and function of these molecules. Fas signaling mechanisms include the hematopoietic cell phosphatase (HCP) and sphingomyelinase, while TCR-signaling mechanisms include Nur77 and fyn kinase and unknown molecules that modulate expression of FasL. Apoptosis signals are further modulated by inhibitors or inducers of apoptosis including Bcl-2, p53, and interleukin-1 beta converting enzyme (ICE). Further understanding of the interaction of these molecules in autoimmune disease may lead to more specific therapies for immunosuppression tailored to the genetic or environmentally induced, activation-induced apoptosis defect in patients.